Neuropeptide Y stimulates renal prostaglandin synthesis in the isolated rat kidney: contribution of Ca++ and calmodulin.
We have investigated the effects of neuropeptide Y (NPY) on vascular tone and renal output of prostaglandins (PGs) and the mechanism underlying these actions by examining the effects of Ca++ depletion, Ca++ channel blockers and calmodulin inhibitors in the isolated Tyrode's perfused rat kidney. Administration of NPY (0.23-2.3 nmol) into the kidney produced a dose-related renal vasoconstriction and an increase in the output of PGE2 and 6-keto-PGF1 alpha, the stable hydrolysis product of PGI2. Omission of Ca++ (1.8 mM) or addition of Ca++ channel blockers, diltiazem (60 microM) or nifedipine (1.4 microM), to the perfusion fluid abolished the effects of NPY to promote renal vasoconstriction and PG synthesis. Infusion of calmodulin inhibitors, trifluoperazine (2 microM), W-7 [N-(6-aminohexyl)-5-chloro-1-naphthalene sulfonamide] (20 microM) or calmidazolium (0.2 microM), attenuated the renal vasoconstriction and the increase in PG output produced by NPY (0.7 nmol). In kidneys perfused with normal Tyrode's solution, infusion of NPY, in a concentration (1.7 X 10(-8) M) that produced only a small transient increase in renal vascular tone and failed to alter the renal output of PGs, enhanced the rise in PGE2 and 6-keto-PGF1 alpha elicited by norepinephrine (0.25 nmol) but not by arginine vasopressin (0.004 nmol) or angiotensin II (0.09 nmol). The renal vasoconstriction elicited by norepinephrine and arginine vasopressin as well as by angiotensin II was enhanced by NPY.(ABSTRACT TRUNCATED AT 250 WORDS)